Drug regulators in Canada and in other nations require innovative pharmaceutical companies to submit undisclosed clinical or other data as a condition of approving the marketing of new pharmaceutical products-the origination of which involves considerable effort and investment. Data protection regulations were enacted in Canada in 2006, which-to some extent-closed a loophole in intellectual property law that had previously left innovative companies with no effective data protection for their clinical data. Although the regulations were intended to clarify and effectively implement Canada's international treaty obligations in the spirit of innovation, a review of Canada's first decade of effective data protection shows that Health Canada and Canadian courts have interpreted the scope of data protection for innovative drugs in a narrow manner that undermines and is inconsistent with the intent of the regulations. As the 10-year anniversary of data protection in Canada is this year (2016), this article demonstrates the need to advance Canada's data protection regime into one that consistently contributes to the promotion of investment in pharmaceutical research and development, to the mutual advantage of innovators and patients, in a manner conducive to the social and economic welfare of Canadians.
WHAT IS THE PURPOSE OF DATA PROTECTION FOR INNOVATIVE DRUGS?
W hen an innovator company is seeking regulatory approval for a new innovative drug in Canada, it is required by law to submit the results of its clinical testing data to Health Canada so that the product's safety and efficacy may be verified. Data protection provides a limited duration of time during which only the owner or generator of this preclinical and clinical trial data can use it to obtain marketing authorization for biopharmaceutical and pharmaceutical products.
When a suitable level of data protection is afforded, this process becomes one essential way in which innovation is promoted in the biopharmaceutical sector. This is especially important given that, although a patent lasts for 20 years in Canada, it takes on average 10 years or more for a new medicine or vaccine to go through all the trial and approval stages-often leaving companies less than 10 years to recover their investment.
1 Developing complex treatments to fight such illnesses as diabetes, heart disease, or cancer is extremely expensive, time consuming, and risky: taking the situation in the United States as an example, the economic cost to develop, win marketing approval, and conduct post-approval research and development (R&D) for a new drug as required by the U.S. Food and Drug Administration averages between US$2.6 billion and US$2.9 billion, 2 while there is a less than 12% probability that a drug entering clinical testing will eventually be approved for marketing. 3 These risks are growing alongside Canada's rapidly evolving biopharmaceutical market: some of the most promising new therapeutic products are biologic drugs (products derived from living sources), which on average do not recover their R&D costs until 17 years after they start being sold. 4 It is a similar situation with ''orphan drugs,'' which are medications used to treat rare diseases, typically affecting fewer than five in 10,000 people. The vast majority of the diseases for which orphan drugs would be beneficial are linked to genetic factors, so development of new treatments is very costly and the market is very small, making cost recovery more difficult than for drugs with larger potential patient populations. The protection of undisclosed test data submitted for the approval of innovative drugs seeks to balance these risks by acting as an incentive for local and foreign pharmaceutical companies to make the enormous R&D investments necessary for new medicines and vaccines, while also inciting homegrown R&D.
In Canada, data protection regulations were enacted in 2006 under the Food and Drug Regulations 5 (the ''Regulations''), which-to some extent-closed a loophole in intellectual property (IP) law that left innovative companies with no effective data protection in Canada for their clinical data. These were enacted at the same time as amendments to the Patented Medicines (Notice of Compliance) Regulations, which together-according to the Government of Canadawere meant ''to act as a balanced set of measures, designed to work together to stabilize Canada's intellectual property protection for drugs by ensuring a minimum period of protection and maintaining a reasonable ceiling on the maximum protection available. '' 6 Under the previous Regulations, the data protection exclusivity period arose only when the Minister examined and relied on an innovator's undisclosed data in order to grant a notice of compliance to a generic manufacturer. In practice however, the Minister would typically assess the bioequivalence of a generic relying on the innovator's product, but without relying on the innovator's data. According to the Regulatory Impact Analysis Statement (RIAS), which accompanies but does not form part of the regulations, the amendments were introduced ''to clarify that the aforementioned reliance [on the innovator's product] will give rise to an exclusivity period. '' 7 The Regulations, at section C.08.004.1, entitle innovative drugs to an eight-year term of data protection (plus a possible additional six months for submissions that include pediatric studies), and prevent a secondentry manufacturer from filing a submission for a copy of that innovative drug for the first six years of the eight-year period. Data protection is provided if and when a drug is given approval to be added to Health Canada's Register of Innovative Drugs, 8 at the time a Notice of Compliance is issued to a manufacturer following the successful review of a submission for a new drug. For greater clarity, section C.08.004.1(3) of the Regulations is reproduced below:
(3) If a manufacturer seeks a notice of compliance for a new drug on the basis of a direct or indirect comparison between the new drug and an innovative drug, (a) the manufacturer may not file a new drug submission, a supplement to a new drug submission, an abbreviated new drug submission or a supplement to an abbreviated new drug submission in respect of the new drug before the end of a period of six years after the day on which the first notice of compliance was issued to the innovator in respect of the innovative drug; and (b) the Minister shall not approve that submission or supplement and shall not issue a notice of compliance in respect of the new drug 2 Id. before the end of a period of eight years after the day on which the first notice of compliance was issued to the innovator in respect of the innovative drug.
Data protection is not an extension of patent rights. In fact, upon its conclusion after eight years, it is frequently surpassed by patent rights. But if a patent period has expired, or there is no patent on a product (possibly as a result of being judicially invalidated), data protection will act independently to prevent entry of a competitor product on the market until the period of data protection ends (although a competitor is free to develop a product and conduct its own testing to seek authorization).
WHAT ARE THE ISSUES IN CANADA WITH RESPECT TO DATA PROTECTION?
By enacting effective data protection regulations in 2006, the federal government has sent a strong signal to the world that Canada is serious about attracting R&D in a globally competitive market. Unfortunately, as the 10-year anniversary of the Regulations is upon us, it has become clear that both Health Canada and Canadian courts have interpreted data protection for innovative drugs in such a narrow manner so as to reduce the intent of data protection as an incentive for innovation.
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Data protection for innovative drugs is not a Canada-specific legal requirement, but rather is found in IP systems around the world. As a demonstration of the role of data protection in fostering innovation, as well as the desire of trading partners to level the playing field in this regard, data protection has been negotiated with the IP obligations under several of Canada's most important international trade treaties. Most recently, data protection was a contested topic during Canada's free trade negotiations with the European Union under the Comprehensive Economic and Trade Agreement, as well as among the 12 Pacific Rim negotiating parties to the Trans-Pacific Partnership. And foundationally speaking, the data protection regulations explicitly state that they apply to the implementation of data protection obligations under both the North American Free Trade Agreement ( Therefore, the maximum eight and a half years of data protection available in the Canadian system must be considered in light of the maximum term of eight and a half years in the United States for chemical products and 12 years for biologic products, the maximum of 11 years in the European Union, and the up to eight years equivalent protection (with potential additional time available) in Japan.
Canada's eight-year base term of data protection applies to all drugs, including biologics and orphan drugs. On the other hand, both the United States and the European Union add several years of data protection for orphan drugs to incentivize their R&D, while comparable benefits are on offer in Japan, Singapore, South Korea, and Taiwan. Canada, by contrast, currently offers no exclusivity incentives to specifically encourage orphan drug development, and the previous government's promised Orphan Drug Regulatory Framework stated that the existing eight-year data protection provisions under section C.08.004.1 of the Regulations will continue to apply to a market Food and Drug Regulations, supra note 5, at C.08.004. 1(2). NAFTA, which came into force in 1994, is an agreement signed by Canada, Mexico, and the United States, creating a trilateral rules-based trade bloc in North America. In 1994, Canada became bound by TRIPS, an international agreement administered by the World Trade Organization (WTO), which sets down minimum standards for many forms of intellectual property regulation as applied to nationals of other WTO members.
Biotechnology Law Report Volume 35, Number 6 261 authorization issued for an orphan drug. 11 However, data protection will not apply at all to known drugs that are developed for orphan indications, since such drugs would not be deemed to be ''innovative. '' This dilution of data protection's value has been intensified by several Federal Court of Canada (FCC) decisions that have upheld a strict interpretation of the ''previously approved'' and ''variation'' aspects of the definition of ''innovative drug.'' Under the Regulations, an ''innovative drug,'' by definition, ''means a drug that contains a medicinal ingredient not previously approved in a drug by the Minister [of Health] and that is not a variation of a previously approved medicinal ingredient such as a salt, ester, enantiomer, solvate or polymorph. '' 12 The regulatory provisions on their face are consistent with Canada's treaty obligations, but their judicial interpretation, particularly of two terms-''previously approved'' and ''variation of a previously approved drug''-has been arguably inconsistent with the policy underpinnings and intent of those data protection obligations.
Epicept was the earliest case in which the FCC considered the meaning of ''innovative drug'' in light of a ''previously approved'' drug. 13 In that case, Epicept challenged the Minister's decision that said that the drug CEPLENE was not an ''innovative'' drug as required by the data protection regulations in order to be afforded data protection. The basis for this decision was that, while CEPLENE was a ''new drug,'' developed for a new oncology indication based on a full package of clinical data, its active ingredient (histamine dihydrochloride) had been previously approved by the Minister by way of its inclusion in another drug-in that case, for homeopathic uses. Notwithstanding the fact that homeopathic drugs are not approved in the same way as therapeutics and are subject to a completely different Health Canada regulatory process, the Federal Court engaged the ''previously approved'' criterion of the Regulations and upheld the Minister's interpretation: a ''new drug'' for regulatory approval purposes is not necessarily ''innovative'' as that term is framed in the Regulations, and will be ineligible for data protection if its active ingredient has previously been given approval by way of another drug.
In the Celgene case, the courts again focused their attention to the ''previously approved'' aspect of an ''innovative drug. '' 14 Celgene sought judicial review of the Minister's decision to refuse to list THALOMID on the Register of Innovative Drugs on the basis that its ingredient (thalidomide) had been previously approved in a drug in Canada decades earlier, despite the fact that the earlier drug had another clinical usage and was subsequently withdrawn from the market for being unsafe. Celgene claimed its drug was in fact an ''innovative'' drug in view of the 1960s withdrawal, which it claimed made the previous approval a nullity. Moreover, Celgene pleaded it had generated its own clinical trial data for a completely different disease condition than the original product. The Federal Court, at the first instance held that the purpose and intent of the Regulations was to encourage innovation and the development of new drugs, and that THALOMID was an ''innovative drug'' and should benefit from eight years of data protection. Deciding against the innovator in this case and setting a precedent for many who will follow, the Federal Court of Appeal (FCA) sided with the Minister's interpretation that the word ''approved'' is qualified by the adverb ''previously,'' and therefore must include a medicinal ingredient that previously satisfied Canadian regulatory requirements before its approval was revoked.
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In the Takeda case, the FCA considered the basis for exclusion from data protection relating to the term ''variations. '' 16 Takeda argued that the Minister erred in denying data protection for its drug DEXILANT, an enantiomer (mirror image) of a previously approved drug. In a split decision, the Court denied Takeda's request for data protection, holding that the five listed examples of variations in the definition of ''innovative drug'' (a salt, ester, enantiomer, solvate, or polymorph) will always be a mere ''variation'' and therefore not an innovative drug. Justice Stratas, in a strong dissent, rejected a literal reading of the definition of ''innovative drug'' in the Regulations, finding that the term ''such as'' interjected uncertainty as to whether the five categories of substances were to be automatically considered variations. In addition, Justice Stratas found the decision ran contrary to the Minister previously having granted data protection to certain drugs which contain medicinal ingredients that are esters or enantiomers, such as TORISEL, PRECEDEX, and AVAMYS.
17 Justice Stratas used the Minister's qualification of these three drugs as ''innovative drugs'' as evidence that the variation element is the controlling idea of the Regulations as per their RIAS, which states that ''variations'' are excluded from the definition of ''innovative drugs'' in order to prevent ''the granting of an additional eight years of protection where an innovator seeks approval for a minor change to a drug. '' 18 The majority also referred to the RIAS, but interpreted it differently, to mean that the nature of previously submitted clinical data should only be considered for substances other than the enumerated variations when deciding whether or not data protection should be granted.
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This restrictive majority interpretation of ''variations'' has since been applied by the FCC in support of the Minister's refusal to grant data protection for at least one ostensibly innovative drug. In Photocure, for example, the FCC relied heavily on Takeda in agreeing with the Minister's refusal to grant ''innovative drug'' status to CYSVIEW due to the view that its active ingredient HAL HCl was a variation of ALA HCl. 20 Notwithstanding that the FCA in Takeda held that the standard of review of the Minister's interpretation of the data protection regulations is generally correctness, the FCC applied a standard of reasonableness in concluding that the Minister's decision was one that could withstand a ''somewhat probing examination.'' This is a low threshold given the complexity of the science behind innovative drugs.
In addition, many-including innovators in the above case law-argue that Canada's interpretation of ''innovative drugs'' in the Regulations departs from the purpose of long-standing international treaty obligations. For example, under TRIPS, Canada is obligated to protect data against ''unfair commercial use. '' 21 In a purposive interpretation of the Regulations, the fairness of a competitor's use of data therefore has to be considered. Likewise, Canada and its NAFTA partners agreed-should they require the submission of data to determine a product's safety and effectiveness-to ''protect against disclosure of the data of persons making such submissions, where the origination of such data involves considerable effort, except where the disclosure is necessary to protect the public or unless steps are taken to ensure that the data is protected against unfair commercial use. '' 22 As a result, in Celgene, the argument underlying the innovator's position was that it took the time and expense of demonstrating THALOMID's newfound safety in a new application, thereby fulfilling the criteria set forth by these treaties for protection against the unfair commercial use of such undisclosed data, the origination of which involved considerable effort. 23 Still, the FCA interpreted the scope of application of TRIPS and NAFTA data protection as being exclusionary to medicinal ingredients historically approved even if later withdrawn. Again, in Takeda, while acknowledging that the data protection regulations were intended to implement Canada's obligations under NAFTA and TRIPS, the court's majority held that it was open to the Governor in Council to decide, as a matter of policy, that the five categories of substances listed in the definition of an ''innovative drug'' were not sufficiently different to be ''new chemical entities.'' And yet recently, when the FCC interpreted the scope of application of data protection rather than the definition of ''innovative drug,'' it based its interpretation in part on the purpose of the data protection provisions: namely, meeting Canada's treaty obligations and its commitments to protecting innovators from unfair commercial use of undisclosed data.
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Regardless of the degree to which treaties such as NAFTA and TRIPS allow for local adaptation upon implementation, it is settled law in Canada that when interpreting statutes, international law should be considered and applied-to the extent that the words of the statute allow-without creating conflict. 25 The Supreme Court of Canada (SCC) has additionally affirmed that, in deciding between possible interpretations, courts will avoid a construction that would place Canada in breach of those obligations.
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Id. at 57-59. 18 RIAS, supra note 6, at 1496, as cited in Takeda, supra note 16, at 63. See, e.g., Celgene, FCA, supra note 15, at 24. 
HOW HAVE PHARMACEUTICAL INNOVATORS BEEN IMPACTED?
The industry experience in seeking judicial review of Health Canada's decisions regarding what is or is not an ''innovative drug'' in the courts has been both disappointing and unsuccessful to date. The dissenting opinion in Takeda specifies several negative outcomes of the current judicial precedent for the pharmaceutical industry, including the undermining of incentives for the development of beneficial new drugs. 27 In that particular case, Justice Stratas observed that, ''if enantiomers are automatically excluded, then [.] the innovators of other drugs whose medical ingredients are enantiomers that give rise to greater safety and efficacy [.] would not receive data protection. '' 28 The sum of other literal and conservative court decisions have left a number of innovators without data protection, thereby potentially inhibiting the research, discovery, and development of new, safe, and efficacious drugs.
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The industry impact of decisions to deny data protection was also made evident when Epicept asked the FC for confidentiality order to prevent the public disclosure of the Minister's initial decision to deny CEPLENE data protection.
30 Epicept submitted that it would be harmed by the ''head start'' its competitors would enjoy to prepare regulatory submissions to enter the market themselves over the course of the judicial review. And again later, Epicept's appeal to the FCA was dismissed as moot since the company had already chosen to withdraw its submission to Health Canada for approval to market CEPLENE in Canada.
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Such was the line of thinking in a recent case challenging the Minister's decision to refuse data protection. This time, Horizon challenged the Minister's refusal to grant data protection for its RAVICTI drug on the basis that it was an ester variation of a previously approved drug. Horizon successfully moved to stay the issuance of its own approval pending judicial review of this decision. 32 Horizon stated that it would have no choice but to withdraw its drug from the Canadian approval process if it is not granted data protectionnot out of spite, but in order to prevent generic competitors from using the information therein contained and entering the market immediately upon the expiry of its Canadian patent. 33 In doing so, the potential impacts on industry and society were made clear: Horizon would suffer noncompensable losses and Canadian patients suffering from urea cycle disorders would be denied access to a life-changing and life-saving drug. After the Federal Court reverted the decision back to the Minister for reconsideration, RAVICTI was granted data protection for reasons not made public.
Extending beyond industry, the net effect in the cases here discussed has been the denial of data protection for drugs used for such purposes as the treatment and detention of life-threatening diseases, including cancer and leprosy and other related conditions, 34 for remission maintenance in acute myeloid leukemia, 35 and for the treatment of gastroesophageal reflux disease (a common, recurring problem affecting 10%-20% of the Canadian population).
36 When paired with the absence of data protection incentives for biologic and orphan drugs, it is unclear if innovators will have sufficient incentives to seek product approvals in Canada so that they may bring new treatments to Canadian patients afflicted with rare disease conditions. Drugs at issue in the above-noted case law, namely, CEPLENE, THALOMID, and RAVICTI, are but several examples of orphan drugsand each has been granted orphan drug status and associated benefits in other jurisdictions.
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In addition, the interpretation of the data protection requirements by Canadian courts harms the Canadian marketplace by putting Canada at odds with its interpretation in other jurisdictions. ; RAVICTI has been designated orphan medicinal product in the European Union for the treatment of urea cycle disorders (UCDs), and accordingly will benefit from a period of 10 years of regulatory data/market protection with a possibility of extension to 11 years and a period of 10 years of orphan market exclusivity concurrently applied to each of the approved six sub-types of the UCDs [Horizon Pharma, http://ir.horizon-pharma.com/ releasedetail .cfm?releaseid=944591, last accessed . what is and is not an innovative drug is far more restrictive than the approaches regarding the scope of data protection taken elsewhere. For example, in contrast with the interpretation handed down in Takeda, the domestic laws of various foreign jurisdictions with legal traditions similar to Canada's (e.g., Europe, the United States, Australia, and New Zealand) do not withhold data protection from drugs merely because their medicinal ingredients are enantiomers of previously approved drugs. 38 This divergence conflicts with the realities faced by biopharmaceutical innovators, in that they often have to go through the marketing authorization process in multiple jurisdictions in an attempt to offset the extremely high costs associated with developing new drugs. By deviating from the practices of its major trading partners, Canada's status as a legislative outlier may result in certain innovative medicines never being submitted to Health Canada so that they may be made available for patients. In the absence of data protection, there is a less compelling business case to do so, given that a substantial investment will be made in gaining approval only to have a generic competitor enter the market shortly after approval. This scenario is also problematic for generic drug manufacturers, who rely upon the clinical test data originally provided to Health Canada by innovators for their own more expedited drug approval processes.
A more favorable development over the last 10 years has been the determination that drugs that have been approved by way of emergency treatment under Health Canada's Special Access Programme (SAP) shall not be deemed to have been ''previously approved'' as per the data protection regulations. This was the conclusion in Teva, where the validity of ELOXATIN's data protection was maintained despite being challenged by a generic that had earlier been approved for emergency purposes under SAP in the absence of data and studies demonstrating its drug's safety and efficacy.
39 Data protection for ELOXATIN was again maintained in Hospira, where the FC determined that data protection regulations are triggered even when post-filing amendments to a marketing application make direct or indirect comparison to an innovative drug. question remains: Have Health Canada and the Canadian courts interpreted data protection provisions in a manner that equitably protects innovation, and that encourages the approval of new treatments for Canadian patients? Canada's data protection regime will mark its tenth anniversary this year in 2016. Having survived several jurisdictional challenges, its validity is no longer in question. 52 Moreover, it appears that a minimum term of eight years from regulatory approval may be further enshrined as a result of Canada's new generation of trade agreements. 53 But after nearly a decade of interpretation and jurisprudence, the time has come for an assessment of how the regime has performed, and how it can be improved to better protect innovation in Canada and better encourage the introduction of new treatments for Canadian patients.
